M ost developing countries provide public education at the elementary and high school levels. Such schools enroll approximately 90 percent of primary and 70 percent of secondary school students and are free, or almost free. But tightening fiscal constraints in many countries have limited
the public sector's ability to expand free public education, creating a particularly serious problem for the poorest countries, where demand for schooling is projected to increase dramatically in the coming decades. One possible solution is to charge a tuition fee for public school, and many countries have adopted this policy.
Another option is to rely on private schools to handle at least part of the expansion by relaxing restrictions on establishing or expanding private schools, providing loans to and information about them, and restricting the number of available places in public schools. Studies suggest that such policies would not only generate more resources for education but could also lead to greater efficiency and improved quality (World Bank 1986) . Private schools compete for students, after all, and are accountable to parents who pay the bills. This view holds that private schools have an incentive to adopt teaching practices and use staff and educational materials effectively and economically. And, if public schools were also forced to compete with private schools for students, they too might become more efficient.
But what is the empirical evidence regarding the relative efficiency of private and public schools? In the United States, the provocative Coleman, Hoffer, and Kilgore (1982) report concluded that attending private schools increased the performance of students as measured by standardized tests of verbal and mathematical skills. Although there are outstanding questions of selectivity bias and the magnitude of effects (see, for example, American Sociological Association 1983; Murnane 1985; Murnane, Newstead, and Olsen 1985) , the conclusion that the average student does better in private than in public school is widespread (Hanushek 1990) .
For developing countries the evidence is much more recent. In this article we summarize the results of the few studies that rigorously compare private and public school costs and achievement in developing countries.' These studies were sponsored by a World Bank research project and analyze data on secondary schools in several educationally diverse countries: Colombia and Tanzania (Cox and Jimenez 1989) , the Dominican Republic (Jimenez and others 1989) , the Philippines (Jimenez, Paqueo, and de Vera 1988) , and Thailand (Jimenez, Lockheed, and Wattanawaha 1988) .
These papers share a number of characteristics, of which the two most important are a common methodology and comparable results. The common methodology is important for two reasons. First, in attributing differences between the cognitive achievement of students in public and private schools to school resources alone, it is important to control for such nonschool factors as family background and to ensure that there is enough overlap in the characteristics of the students so that the subsamples are truly comparable. And second, to obtain efficiency, differences in achievement must be compared with differences in cost. Although these studies are the only ones at present that rely on this methodology, the few studies that apply parts of it corrobo-rate our results (Luna and Gonzalez 1986; Psacharopoulos 1987; Tsang and Taoklam 1990). Despite the diversity of the country case studies, the results are similar. * When student background and sample selection biases are held constant, students in private schools outperform students in public schools on verbal and mathematics achievement tests. * The unit costs of private schools are less than the unit costs of public schools.
Methodology and Data
All five country case studies reviewed address this question: Would a high school student, selected at random from the general student population, do better in a public or private school? In the absence of experimental data, a reliable answer can be obtained from a cross-section comparison of public and private school students' performance on standardized tests-when student background, motivation, and innate ability are controlled through statistical techniques.
The Empirical Framework
A simple comparison of the average student's score on a standardized test is generally not a fair evaluation of the difference between public and private schools for several reasons. First, there are methodological issues. The backgrounds of public and private school students are generally different, and this may affect the results. For example, private school students may do better, not because of the school, but because their parents provide an environment that is more conducive to scholarship. To make a proper comparison of public and private schools, then, the analyst must purge the influence of background factors from the achievement scores. The statistical technique used in these studies (see the appendix for an explanation of the model) measures the differences in public and private school achievement for a given level of background variables.
But what if the analyst cannot reliably measure some background variables? For example, parents' education may be a good measure of the home environment's effect on achievement, and this variable can be measured. But it may be impossible to measure all the nonschool or family background effects (for instance, motivation). One strategy is to use panel data and compare the differences in public and private achievement over two time periods. Nonschool effects that do not change over that time are netted out. The studies of the Dominican Republic and Thailand use change in achievement across two time periods rather than the level of achievement in a given time period. As far as we know, analysts have published this type of value-added results for only one other data set (for U.S. high schools, see Coleman, Hoffer, and Kilgore 1982; Lee and Bryk 1988; and Hanushek 1986) .
Another important methodological issue is selection bias. Statistical comparisons, such as those described above, may be biased if observed samples were preselected into each type of school in a systematic way. For example, suppose that only the most motivated parent living in a low-income neighborhood sent his or her child to a private school rather than to a public school. Using the ordinary model to predict how this student would perform in an alternative system might be misleading. All the studies reviewed here use standard statistical corrections (Heckman 1979; Willis and Rosen 1979) to eliminate selection bias.
A final methodological contribution is that the Dominican Republic studyunlike most of the studies-differentiates between types of private schools. This is important since observers claim that differences in the quality and type of private schools make it difficult to compare them with more homogeneous public schools. The two types of private schools are the more prestigious schools (F-type), which are authorized to give Ministry of Education examinations, and the ordinary, or 0-type, schools, which are not.
Data
Each of the papers relied on data collected for other purposes. The data on Colombia and Tanzania were generated from a World Bank study of diversified education (see Psacharopoulos and Loxley 1985) . The Philippines data were collected by the Ministry of Education as part of its Household and School Matching Survey. The Thailand data were obtained from the Second International Mathematics Study conducted by the International Association for the Evaluation of Educational Achievement (IEA) (see Robitaille and Garden 1989) , and the Dominican Republic data came from a survey modeled after the IEA's (Luna and Gonzalez 1986) .
Despite their varied origins, the data sets contained similar core information. The main components are household and student characteristics and scores on standardized tests of verbal skills or mathematics or both. In the Dominican Republic and Thailand, extensive data were available on teaching practices and school and teacher characteristics, and test scores were available for students for the beginning and end of the school year. In Colombia, the Philippines, and Tanzania, the results were supplemented by data on mental ability. Table 1 summarizes the salient features of the data.
Findings
The two principal sets of findings concern relative access to public and private schools and student achievement. 
Choice of School
Unless there is excess demand for places, students and their parents choose the type of school to attend based on costs and benefits. If school places are rationed, the schools' selection criteria determine which applicants are accepted.
Because the private schools in the sample countries charge tuition while the public schools are almost free, the most important factors in the household decision are income (or income-related variables such as parents' education and occupations) and the relative cost of schooling. According to table 2, average income indicators for students in private schools are about twice as high as those for students in public schools in Colombia and the Philippines. Interestingly, in Tanzania, this difference is much lower, which suggests that public schools attract students from higher-income families. These findings are corroborated by data showing that private school students in Tanzania tended to come from families where the father had a white-collar job and the mother had some education. The range in income, however, is only slightly higher for private than for public school students in Colombia, and lower in Tanzania and the Philippines, which suggests a substantial overlap in the income categories of the public and private school samples.
The quality-adjusted price of attending the two types of schools is very difficult to measure. Tuition tends to reflect school quality, which itself is a dimension of school choice. Thus we did not include this variable, even when available. In the Philippine study, however, we used the relative distance of The table shows the extent to which an indicator for private school students exceeds that for public school students. For example, in Colombia, the average household-head income of students in private school is 1.94 times (almost twice) that of students in public school. A figure close to one implies that an indicator for private school students is equal to that for public school students.
a. F-type schools are authorized to give Ministry of Education examinations. 0-type schools are not so authorized.
public and private schools from each household as a measure of household cost. This variable was highly significant in explaining school choice.
Although many private schools are sectarian, religion is not included as an explanatory variable because in most countries all the students are of the same religion. Gender can be an important determinant of school choice, since some parents prefer single-sex schools and the private system has a higher proportion of these schools (Lee and Lockheed 1990) . In Colombia, the Dominican Republic, and Tanzania more males attend private schools; in Thailand and the Philippines females predominate in private schools.
In sum, the average private school student comes from a more advantaged background than his or her public school counterpart. The magnitude of this advantage, however, varies across countries. Also, despite the difference in the averages, the overlap in the range of public and private indicators is significant, so that there are students from advantaged backgrounds in both public and private schools.
We have used these findings to make conclusions about selecting different types of schools-and to correct for possible biases in the achievement equation. In the only study that contained strict cross-country comparisonsColombia and Tanzania correcting for sample selection bias revealed that Colombian students tended to choose the type of school where they would prosper, while Tanzanian students were positively selected into the public system. This finding is important because in Tanzania, student choice is more limited and public schools are viewed as elite (Samoff 1987) .
Relative Efficiency of Public and Private Schools
Do private schools provide a better education than public schools? A principal finding of these studies is that, given student background, students in private schools generally outperform their public school counterparts on standardized mathematics or language tests, or both. The calculation is as follows. The predicted scores in each type of school are obtained from the regression equations relating background to achievement, as evaluated at the level of background characteristics of the average public school student. This effectively holds constant for the effects of background. Table 3 shows the ratio of a student's predicted score in a private school to his or her score in a public school. For example, in Colombia, a student with the background of the average public school student would score 1.13 times (13 percent) better in a private school than in a public school. This ratio varies considerably across countries but is consistently greater than one for all subsamples and achievement tests (with the possible exception of mathematics achievement in the Philippines, where the differences are insignificant).
The phrase "given student background" is critical here. It is generally not valid to infer differences among types of schools based on a simple comparison of achievement on standardized tests because students' backgrounds vary so much between types of schools. As explained in the preceding section, in these comparisons we hold the background effects constant by measuring achievement at the average characteristics of public or private school students. In fact, the advantage conferred by private schools is greater for the two countries with the best controls for student background-the Dominican Republic and Thailand. The data sets for these students contain test scores measured at the Note: The table shows the proportional gain in achievement score if a randomly selected student, with the characteristics of the average public school student, attends private rather than public school, holding constant that student's background.
a. For the Dominican Republic and Thailand, the test score before the school year began was included as a regressor in the equation explaining achievement at the end of the year.
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beginning and at the end of the school year, and the ratios measure change in achievement over the course of the academic year (with controls for possible sample selection bias).
Some caveats should be noted. The case studies focus on secondary school students and may not hold for other levels, even in the same countries. Moreover, it would not be valid to make any strict cross-country comparisons regarding the magnitude of the results. The tests are not standardized across countries. And because the data sets were designed by different researchers, the student background variables being held constant are only roughly equivalent.
Do these results hold for students from different socioeconomic groups? Qualitatively, the answer is yes. The private school advantage persists even when the computations in table 3 hold constant the background of the higherstatus average private school student rather than that of the average public school student. The Philippine study is the only paper that looked at the sensitivity of the private-public differential to a wider range of socioeconomic indicators. The authors found that variations in socioeconomic status, within a reasonable range, did not reverse the effect of private school. But the magnitude of the private school advantage substantially decreases with lower socioeconomic status. This is consistent with the fact that the more elite private schools in the Philippines tend to emphasize the development of English-language skills and that advantaged children have more exposure to English and better access to English-language media. Among children who speak Pilipino, on the other hand, there is no relationship between socioeconomic status and private school. And in mathematics there is a virtual tie between public and private schools.
What about efficiency? Preliminary calculations based on school expenditure data indicate that, on average, the unit costs for private schools are lower than those for public schools (table 4, column 1). Thus for the same unit cost, private schools provide as much as three times more learning as the public schools (table 4, column 2). Conversely, the same amount of learning in private schools can cost as little as 15 percent of its cost in public schools (table 4, column 3). These results indicate that private schools are more effective than public schools, at least for secondary schools in the sample countries. But there are some important caveats. First, the orders of magnitude are rough. The cost estimates for Colombia and Tanzania are not precise because a number of private schools did not provide the necessary information. Second, in the Philippines, we used the average cost for a nationwide sample of schools (based on World Bank sector work), rather than the actual cost of the schools in the study. By comparison, in the Dominican Republic and Thailand, we had school-by-school cost data for the sample. Third, the cost figures generally do not include educational expenditures that are not paid to schools, or the implicit subsidy provided by the priests and nuns teaching in sectarian schools. We do not, however, expect these data to significantly change the qualitative results. Generally, nonschool educational expenditures, such as books, supplies, and uniforms, are higher in private schools. And interviews in the countries studied reveal that even religious private schools tend to use lay teachers rather than priests and nuns. Moreover, subsistence and other nonsalary personnel costs are covered in the cost data. Finally, there is considerable variability within each school type, as noted in the data on private schools in the Dominican Republic. Philippine public schools (say, those that are primarily locally funded) have lower unit costs than some types of private schools (the elite schools). Unfortunately, the survey data did not distinguish student achievement among types of public schools. It would be interesting in subsequent analysis to explore this comparison.
Why Is There a Difference between Public and Private Schools?
The research attempted to assess the differences in private and public schools in the Dominican Republic and Thailand and, to a lesser degree, in CIolombia and Tanzania. If the effectiveness of private schools could be replicated, public schools could adopt the same practices, permitting broad improvement in the educational system. Table 5 compares some mean characteristics of private and public schools. Although it is not possible to infer causality from this table, some comparisons are interesting. For example, in Thailand private schools make more efficient use of teachers by recruiting candidates with slightly lower qualifications, giving them more in-service training, and promoting better teaching processes c. Public cost estimates and weighted average of national and local costs. Costs are assumed to be the same for all three subjects and are based on World Bank estimates. Note: The rable shows, for example, that in Colombia teachers' salaries in the average private school are 52 percent of those in the average public school.
(homework, tests, and orderly classrooms). In the Dominican Republic, the most striking difference is that students in private schools have better access to textbooks. In all countries, differences in student-teacher ratios are not very large. These findings are necessarily preliminary because it is very difficult to assign differences in achievement among resources whose uses are sometimes complementary.
Do school and peer-group characteristics affect student achievement? In the Dominican Republic and Thailand, the only two countries for which data were available, peer-group effects (the academic background or social class of students in each school) were very important.
However, even after all measurable school characteristics are held constant, some private school advantage persists. This advantage may reflect unmeasured factors, such as school management practices-a conclusion that is consistent vith the view that there are inherent incentives for private schools to be efficient because of greater accountability to parents. This conclusion has important implications for policy in public schools. Although some gains in efficiency can be obtained by mimicking the mix of resources (such as teacher-student ratios and teacher qualifications) of private schools, such actions are not likely to equalize the two systems. A more effective, albeit less transparent, policy rmeasure would be to mimic the incentive structures (including decentralized c ontrol) inherent in private systems.
Significance for Policy
The findings cited in this article should not be interpreted as a call for the abolition and privatization of public schools. The findings are preliminary and need to be tested with other data sets in other environments. Also, the marginal differences found in the studies may not persist if many students moved from public to private schools. Still, the studies do offer initial empirical evidence on an issue that has been largely subject to speculation and often emotional debates. One immediate implication for policy is that overrestrictive regulations on private schools (including outright prohibition in some countries) may be suppressing an efficient way to provide education.
Another implication for policy is that, in some cases, governments could encourage greater private sector participation in education. It should be stressed, however, that the relative efficiency of private schools is highly dependent on the institutional regime and structure of incentives under which they currently operate. Government subsidies, for example, may not necessarily lead to greater efficiency in the educational system. Such subsidies could be associated with institutional changes that reduce the schools' ability to choose a suitable input mix and to strive for greater efficiency. The exact nature of those reforms that lead to improved efficiency and equity is beyond the concern of the present article. They might involve contracting for educational services (as is now being done in the Philippines), or even some form of voucher system as in Chile. Restrictive rules and regulations intended to protect consumers could be modified, or tax exemptions could be granted for private schools. All such measures will have to be discussed in the larger context of the political economy of specific countries (James 1987) .
A final implication for policy is that public schools could emulate at least some teaching and administrative practices of their private counterparts. The usual assumption in considering government policies toward private schools is that the quality of education they provide is not commensurate with what is being paid by the consumers, due to the asymmetry of information between consumers and providers. This widely held assumption is complemented by the view that bureaucrats have better information regarding the technology of education. The evidence, however, is that private schools, which are more autonomous and responsive to students and their parents, will deliver education in a cost-effective way.
Although the rigorous methodology used in the comparisons of public and private schools allows some clear advances in the literature, additional work is warranted. First, the data bases were not strictly comparable across countries and it is not possible to make cross-country generalizations. Second, the scope of countries covered is also limited. Third, better information, particularly regarding the social and private costs of different kinds of schools, needs to be gathered. Fourth, it would be useful to compare results across the entire distribution of students rather than just for the average student. And finally, the studies covered only secondary schools. In Latin America and East Asia, the critical level for the future will be universities, which are the highest-cost components in many budgets for public education. In Africa and the Indian subcontinent, the issue is also being discussed for the primary level.
Appendix: The Empirical Framework
The ith private school student's achievement score A is a function of a vector of observed background variables X and unobserved variables e 2 (la) Aip = bp Xip + eip, where each component of b measures the marginal effect of a characteristic on achievement. The jth public (or government) school student's score can be similarly expressed by replacing the subscript p with g:
If the effects due to unobserved variables e are randomly and normally distributed, ordinary least squares regression techniques can then be used to estimate the parameters of equations (la) and (lb). Comparisons between private and public schools can then be made using this information. For a student with the characteristic of the average public school student, the difference in achievement score if he or she were to attend a private school would be 3 (2) Effect = (bp -bg) Xg.
Thus such nonschool factors as socioeconomic background, innate ability, and individual motivation also affect achievement. Moreover, these nonschool factors affect the family's choice of school (selection bias). For example, if children from privileged backgrounds attend private schools exclusively, it would be difficult to infer how they would do in public schools. Statistically, this means that the error terms e are no longer normally distributed and ordinary least squares should not be used to estimate the above equations.
To correct for sample selection, the papers use statistical corrections based on Heckman's (1979) two-step technique. First, a probit model is employed to estimate the determinants of choice of school type. Second, the results of the first step are used to hold constant the probability of school choice in estimating achievement (equations la and lb). The results are promising.
The greatest difficulty in this technique is identification: at least one variable should be included in the first stage that is not in the second stage. This variable is called the exclusion restriction. In the Philippines study, for example, the relative distance to each type of school is used as such a restriction. 'Otherwise, the results hinge on specification to identify the parameters, and the coefficients could be unstable. In such a case, the models should be subjected to sensitivity analysis by including different subsets of variables in each stage of the analysis.
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1. Other recent studies, such as Roth (1987) , James (1987) , and Samoff (1987) , look at the private sector's role in providing education in developing countries but do not compare costs or achievement in private and public schools. Also see Jimenez and Lockheed (1991) for studies that examine public and private schooling issues more broadly.
